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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Instructions:

1. Non-programmable calculators are allowed.

2. List of formulas is given on the last page.

Part 1: Multiple Choice Questions (14 marks)

(Each item carries one mark):

For items 1 to 14, shade the bubble ((O) corresponding to the correct answer.

1) log10x=
O 1 O 1+ logx
O 10 O 10 + logx
2) log,9-log, 3=
O log, 3 O log, 6
O log, 12 O log, 27
2x +1
3) If (%) = 31—2 , then the value of x equals
O 5 O 4
O 3 O 2

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 1 continued

4) fsin 3x dx =

O 3cos3x+c (@) %cos3x+c
(@) —%cos3x+c O -3cos3x+c
5) f4ezxdx=
O 16e® +¢ O 8e* +¢
O 6e*+¢ O 2¢¥+¢
1
é) f5x—2 dx=
O 5hnjsx-2/+c O finfsx-2+c
@) —%1n|5x—2|+c O -2mln/sx-2/+c
8
7 J dx =
) x% + 64
O tan_1§+c O tan'x+c¢
O %tan_1%+c (@) %tan_1x+c

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 1 continued

N|w

a

8) If fzﬂzxm dx = %(2x+1)2 ~ L e+ 4 ¢,

then the value of a equals

1 2
O 3 © 3
O 3 O 4

9 If [l]+[_25]=[i],then the value of w is

O -9 O -1
O 1 O 9

10) The angle between the vector 3i + 7j and the vector i is

O -113.2° O -66.8°
O 66.8° O 113.2°

11) The unit vector in the direction of i— 8j is

1 . 8 . 1 . 8 .
O V&l - ves O 7& t vE]
1. 8. 1. 8.

S BEPR E O - _
Ves5'  Vé5) Ves  Vé5)

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 1 continued

12) If X~ N(u, o?), then the diagram that illustrates P(X < a) where a > u is

O O
u a X u a X

O O
a u X a u ;(

13) If Z~N(0, 1), then P(Z £-0.23) =

O 0.7794 O 0.5910

O 0.4090 O 0.2206

14) If a random variable X is normally distributed with a mean of 50 and standard
deviation of 12 and P(X < a) = 0.9599 where a > 0, then the value of a equals

O 29 O 38
O 62 O 71

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2: Extended Response Questions (56 marks)

Write all answers in the space provided for items 15 — 28. Show all your work.

15) If Ina=5 and Inb =3, find the value of In (%) (2 marks)

16) Solve the equation e -9=0 (3 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

1
17) By using logarithms, solve the inequality 4" < 64

18) Let log, a=15 and log b =25

Prove that na =5

Do not write in this space

(4 marks)

(3 marks)

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

19) The table below gives the values of the function f(x)

X 0 2 4 6 8
f(x) 12.2 17.8 21.4 23.3 24.5
8
Use the trapezium rule with 4 =2 to estimate f f(x)dx (5 marks)
0

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

3x—-6 dx

20) By using the partial fraction integration method, find f (
X

Do not write in this space

- 2)(x + 2)

(6 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

21) Find f(x + 1) cosx dx (6 marks)




Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

1 _ X
22) Show that f T-€ 4y = _%

0 e”

(4 marks)

10
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

23) Simplify (4i — 8j + 9K) — (2i + 7j + 6K) (3 marks)

24) Vectors a and b are given by (10i + j + 3k) and (2i — 5j + 6Kk) , respectively.

Find the distance between a and b (4 marks)

25) Let the vectors m = [ 140] and n = [:?]

Prove that m + 7n is parallel to 6i + j (2 marks)

Do not write in this space

1"



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

26) The normal distribution curve of the random variable X is shown below

<V

H ! ; : H H
70 80 90 100 110 120 130

From the diagram find:
The mean (u).

The standard deviation (o).
The area under the curve.

The percentage of area lies below the mean.

27) Let X~ N(70.,8%). Find P(74< X< 88)

Do not write in this space

12

(4 marks)

(7 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Part 2 continued

28) Students' marks for an exam are normally distributed with a mean x4 and a standard
deviation of 25

Let X be the distribution of exam marks where P (X < 68) = 0.7881

Find u (3 marks)

[ End of Examination ]

Do not write in this space

13



Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester

Academic Year: 2022/2023

Formulas sheet

Logarithms & Exponential Functions

logxy =logx + logy

X
log; =logx —logy
log x* = klogx
y=a* -log,y=x
log, xy =log, x +log,y
loga§ = log, x —log, y

log, x* = klog, x

dy
— pX — pX
y=emuTe Ty

d d
y—eaxﬁdi/=aex ﬁé:ay

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Integration

e The trapezium rule:

b

1
ff(x) dx = > h{yo+2Qy+y, + -+ yuo1) + v}
a

b—-a . .
, Where h = — and n is the number of intervals.

e Rules of integration :

xn+1

WEEE

+c¢c,n*-1 e [kf(x)dx =k [f(x)dx

k
a(n+1)

e [k(ax+b)"dx = (ax + b)) + ¢

o [f(x)+gx)dx= [f(x)dx + [g(x)dx
n+-—1

e [eXdx=¢e" + ¢ -feaxdxzieax+c

. f%dx=1n|x|+c,wherex¢0 ° ff,(—x)dx=ln|f(x)|+c

f(x)

e [sinxdx= —cosx + ¢ e [sinax dx = %cosax+c

e [cosx dx = sinx + ¢ e [cosax dx = %sinax+c

e [sec?’x dx = tanx + c e [—— dx=-tan'Z 4 ¢
x2+a? a a

¢ Integration by substitution: e Integration by parts :

i de = [ ) & 4 i Qg
_ i u—dx=urv— | v— dx
[roa= [ g w - .

Do not write in this space

15



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Vectors

e The magnitude (or length) of vector AB = (Z) is |A_B)| =+Va? + b?

e The distance d between A(xy,y;) and B(x,,¥,) is d = /(1 — x2)2 + (y1 — ¥,)?

e The direction of the vector A = xi + yj is measure from the positive i vector by

0 =tan 12

e [f the position vector of A is a and the postion vector of B is b , then the relative
displacement of B from 4 is AB=b—-a

Do not write in this space

16
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2022/2023

Normal Distribution

f(z)
e [f Z has a normal distribution with D(z)
mean O and variance 1, then for
each value of z, the table gives the

value of ®(z), where
®(z)=P(Z <2

A
v

e For negative values of zuse ®(-z)=1 - ®(z) .

1 23 45 6 78 9
ADD

12| 16 20 24| 28 32 36
12 16 20 24| 28 32 36
12| 15 19 23| 27 31 35
11| 1519 22| 26 30 34
11| 14 18 22| 25 29 32
10| 14 17 20| 24 27 31
10| 13 16 19| 23 26 29

. 0 I 2 3 4 5 6 7 8 9

0.0 | 0.5000| 0.5040 0.5080 0.5120| 0.5160 0.5199 0.5239| 0.5279 0.5319 0.5359
0.1 | 0.5398] 0.5438 0.5478 0.5517| 0.5557 0.5596 0.5636| 0.5675 0.5714 0.5753
0.2 ]0.5793| 0.5832 0.5871 0.5910| 0.5948 0.5987 0.6026| 0.6064 0.6103 0.6141
0.3 10.6179] 0.6217 0.6255 0.6293| 0.6331 0.6368 0.6406| 0.6443 0.6480 0.6517
04 ]0.6554| 0.6591 0.6628 0.6664| 0.6700 0.6736 0.6772| 0.6808 0.6844 0.6879
0.5]0.6915] 0.6950 0.6985 0.7019| 0.7054 0.7088 0.7123| 0.7157 0.7190 0.7224
0.6 | 0.7257| 0.7291 0.7324 0.7357| 0.7389 0.7422 0.7454| 0.7486 0.7517 0.7549

RN EEN BEN Bie clie e lie’e]

4

4

4

4

4

3

3
0.7 10.7580| 0.7611 0.7642 0.7673| 0.7704 0.7734 0.7764 | 0.7794 0.7823 0.7852| 9 3 6 12 15 18| 21 24 27
0.8 10.7881 | 0.7910 0.7939 0.7967| 0.7995 0.8023 0.8051| 0.8078 0.8106 0.8133| 8 3 5 11 14 16| 19 22 25
09 |0.8159| 0.8186 0.8212 0.8238| 0.8264 0.8289 0.8315| 0.8340 0.8365 0.8389| 8 3 5 10 13 15| 18 20 23
1.0 | 0.8413 | 0.8438 0.8461 0.8485| 0.8508 0.8531 0.8554| 0.8577 0.8599 08621 7 2 5| 9 12 14 16 19 21
1.1 ]0.8643| 0.8665 0.8686 0.8708 | 0.8729 0.8749 0.8770| 0.8790 0.8810 0.8830| 6 2 4| 8 10 12 14 16 18
1.2 10.8849| 0.8869 0.8888 0.8907 | 0.8925 0.8944 0.8962| 0.8980 0.8997 09015 6 2 4| 7 9 11 13 15 17
1.3 10.9032| 0.9049 0.9066 0.9082| 0.9099 09115 09131| 09147 09162 09177 5 2 3| 6 8 10 11 13 14
14109192 09207 09222 09236 09251 09265 09279| 0.9292 09306 09319 4 1 3| 6 7 8 10 11 13
1.510.9332| 09345 0.9357 09370 09382 09394 0.9406| 09418 09429 09441 4 1 2| 5 6 7 8 10 11
1.6 109452 09463 09474 09484 | 0.9495 0.9505 0.9515]| 0.9525 09535 09545 3 1 2| 4 5 6 7 8 9
1.7 1 0.9554]| 0.9564 0.9573 0.9582| 0.9591 0.9599 0.9608| 0.9616 09625 09633 3 1 2| 4 4 5 6 7 8
1.8 10.9641| 0.9649 0.9656 0.9664 | 0.9671 0.9678 0.9686| 0.9693 09699 09706 2 1 1| 3 4 4 5 6 6
1.9109713| 09719 09726 09732| 09738 09744 09750| 0.9756 09761 09767 2 1 1| 2 3 4 4 5 5
2.0109772| 09778 09783 09788 | 0.9793 0.9798 0.9803 | 0.9808 09812 09817 I O 1| 2 2 3 3 4 4
2.1 109821 | 09826 0.9830 0.9834| 0.9838 0.9842 0.9846| 09850 09854 09857 I O 1| 2 2 2 3 3 4
22109861 09864 09868 09871 | 0.9875 0.9878 0.9881| 0.9884 09887 09890| 1 0 1 1 2 2 2 3 3
2.3 109893 | 09896 0.9898 0.9901| 0.9904 0.9906 0.9909| 09911 09913 09916| 1 0 1 1 1 2 2 2 2
24109918 | 09920 0.9922 0.9925| 0.9927 0.9929 0.9931| 09932 09934 09936 I 0O O I 1 1 1 2 2
2.510.9938| 09940 09941 09943 | 0.9945 0.9946 0.9948| 0.9949 09951 099521 0 O O I 1 1 1 1 1
2.6 10.9953| 09955 0.9956 0.9957| 0.9959 0.9960 0.9961 | 0.9962 09963 0994 0 0 O O 1 1 I 1 1
2.7 10.9965 | 0.9966 0.9967 0.9968 | 0.9969 0.9970 0.9971| 0.9972 09973 09974 0 0O O O O 1 I 1 1
2.8 109974 | 09975 09976 0.9977| 0.9977 0.9978 0.9979| 0.9979 09980 09981 0 O O O O O 0 1 1
29109981 | 09982 0.9982 0.9983| 0.9984 0.9984 0.9985| 0.9985 09986 0998| 0 O O O 0 O 0 0 0

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Instructions:

1. Non-programmable calculators are allowed.

2. List of formulas is given on the last page.

Part 1: Multiple Choice Questions (14 marks)

For items 1 to 14, shade the bubble ((O) corresponding to the correct answer.
(Each item carries one mark):

1 _
1) 10g)C =
O -log1 O -logx
O logx O log1
2) log,4 + log 2 =
O log,2 O log,6
O log,8 O log, 16
3x+1
3) If3 = 729, then the value of x equals
O 1 o 4
3
- g O 6

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 1 continued

‘1 _

4) fo 7cosxdx =
O -1 o -1
O

1
7

5) f8 seczx dx =

O -8tanx+c O 8tan8x+c¢

O -8tan8x+c O 8tanx+c
6) J 4 dx =

4x -3

O -4Injd4x-3|+c O -Inl4x-3|+c

O Injd4x-3|+c O 4Injd4x-3|+c
7) f25 dx =

x“+ 25

O tan x+c (@) tan_1%+c

1 -1 1 -1x
O 5tan x+c (@) 5tan st

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 1 continued

8)

9)

10)

11)

If f%xVx—’I dx = %()6—1)2 + %(x—'l)2 + c,

then the value of b equals

O 1 O 2
O 3 O 5

If (5i+2j)+(3i—j)=28i+wj, then the value of w is
O 3 O 1
(@D O -3

The angle between the vector [172] and the vector i is

O 120.26° O 59.74°

O -59.74° O -120.26°

The distance between the points (5,8) and (3,4) is

O V10 O V12
O V20 O V26

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 1 continued

12) If the alongside diagram shows the
normal distribution curve of the random
variable X, then the value of u is

O 120
O 140 L
O 160 P
O 180 |
60 5;0 l(l)O 120 1‘Il-0 1610 180 X:
13) If Z~N(0,1),then P(Z>0.16) =
O 0.2005 O 04364
O 0.5636 O 0.7995

14) If a random variable X is normally distributed with a mean of 40 and standard
deviation of 15 and P(X < a) = 0.8849 where a > 0, then the value of a equals

O 22 O 25
O 55 O 58

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2: Extended Response Questions (56 marks)

Write all answers in the space provided for items 15 — 28. Show all your work.

15) If Ina=16 and Inb =2, find the value of In(ab) (2 marks)

16) Solve the equation 267 =10 (3 marks)

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

-2
17) By using logarithms, solve the inequality 6 7 <216

Do not write in this space

(4 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

log 343

18) Without using a calculator, prove that
log 49

=§
2

Do not write in this space

(3 marks)



Diploma, Bilingual Private Schools, Pure Mathematics

Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

19) The table below gives the values of the function f(x)

X

2

4

6

8

10

f(x)

10.5

15.5

18.4

20.2

22.4

10
Use the trapezium rule with /4 = 2 to estimate f f(x)dx
2

Do not write in this space

(5 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

6x—18

20) By using the partial fraction integration method, find f(
X

Do not write in this space

+1)(x-3)
(6 marks)



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

21) Find Jx cos x dx (6 marks)

10




Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

1 —-X
22) Show that f % dx = e (4 marks)
0 e

1




Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2022/2023

Part 2 continued

6 3
23) Simplify: | =2+ | 8
11 -1

24) Find the unit vector in the direction of (2i — 5j)

Do not write in this space

12

(3 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

25) Letthe vectors m = (%9i—4j) and n=(3i+2j)

Prove that m + 7n is parallel to 3i +j (2 marks)
26) Let X~N(pu, o ). Shade the required area in the following diagrams: (4 marks)
(i) P(X<a) where a<u (ii) P(X<a) where a> u
u f u f

Do not write in this space

13
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Part 2 continued

27) Let X~N(65,10°). Find P(70 < X< 81) (7 marks)

14
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Part 2 continued

28) Students' marks for an exam are normally distributed with a mean of 72
and a standard deviation o

Let X be the distribution of exam marks where P(X < 92) = 0.9938

Find o (3 marks)

[End of Examination]

Do not write in this space
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Formulas sheet

Logarithms & Exponential Functions

logxy =logx + logy

X
log; =logx —logy
log x* = klogx
y=a* -log,y=x
log, xy =log, x +log,y
loga§ = log, x —log, y

log, x* = klog, x

= —==ay

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Integration

e The trapezium rule:

b

1
ff(x) dx = > h{yo+2Qy+y, + -+ yuo1) + v}
a

b—-a . .
, Where h = — and n is the number of intervals.

e Rules of integration :

xn+1

WEEE

+c¢c,n*-1 e [kf(x)dx =k [f(x)dx

k
a(n+1)

e [k(ax+b)"dx = (ax + b)) + ¢

o [f(x)+gx)dx= [f(x)dx + [g(x)dx
n+-—1

e [eXdx=¢e" + ¢ -feaxdxzieax+c

. f%dx=1n|x|+c,wherex¢0 ° ff,(—x)dx=ln|f(x)|+c

f(x)

e [sinxdx= —cosx + ¢ e [sinax dx = %cosax+c

e [cosx dx = sinx + ¢ e [cosax dx = %sinax+c

e [sec?’x dx = tanx + c e [—— dx=-tan'Z 4 ¢
x2+a? a a

¢ Integration by substitution: e Integration by parts :

i de = [ ) & 4 i Qg
_ i u—dx=urv— | v— dx
[roa= [ g w - .

Do not write in this space

17



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2022/2023

Vectors

e The magnitude (or length) of vector AB = (Z) is |ﬁ3’)| = Va? + b?

e The distance d between A(x;, ;) and B(x,,¥,) is d = /(%1 — x,)% + (¥, — ¥,)?

e The direction of the vector A = xi + yj is measure from the positive i vector by

0 =tan"12

e [f the position vector of 4 is a and the postion vector of B is b , then the relative
displacement of B from 4 is AB=b-a

Do not write in this space
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Normal Distribution

THE NORMAL DISTRIBUTION FUNCTION

f(z)

e If Z has a normal distribution with
mean 0 and variance 1, then for
each value of z, the table gives the
value of ®(z), where

®(z)=P(Z<2)

e For negative values of zuse ®(-z)=1-®(z) .

1 23 45 6 7 89

7 0 1 2 3 4 5 6 7 8 9 ADD

0.0 | 0.5000| 0.5040 0.5080 0.5120| 0.5160 0.5199 05239 0.5279 05319 05359 4 8 12| 16 20 24| 28 32 36
0.1 [ 0.5398| 0.5438 0.5478 0.5517| 0.5557 0.5596 0.5636| 0.5675 05714 05753 4 8 12| 16 20 24| 28 32 36
0.2 10.5793| 0.5832 0.5871 0.5910| 0.5948 0.5987 0.6026 | 0.6064 0.6103 0.6141| 4 8§ 12| 15 19 23| 27 31 35
0.3 10.6179| 0.6217 0.6255 0.6293| 0.6331 0.6368 0.6406 | 0.6443 0.6430 0.6517| 4 7 11| 15 19 22| 26 30 34
04 |0.6554| 0.6591 0.6628 0.6664| 0.6700 0.6736 0.6772| 0.6808 0.6844 06879 4 7 11| 14 18 22| 25 29 32
0.5 0.6915| 0.6950 0.6985 0.7019| 0.7054 0.7088 0.7123 | 0.7157 0.7190 0.7224| 3 7 10| 14 17 20| 24 27 31
0.6 | 0.7257| 0.7291 0.7324 0.7357| 0.7389 0.7422 0.7454 | 0.7486 0.7517 0.7549| 3 7 10| 13 16 19| 23 26 29
0.7 {0.7580| 0.7611 0.7642 0.7673| 0.7704 0.7734 0.7764 | 0.7794 0.7823 0.7852| 9 3 6| 12 15 18| 21 24 27
0.8 10.7881 | 0.7910 0.7939 0.7967| 0.7995 0.8023 0.8051| 0.8078 08106 08133 | & 3 5| 11 14 16| 19 22 25
09]0.8159] 0.8186 0.8212 0.8238| 0.8264 0.8289 0.8315| 0.8340 0.8365 0.8389( 8 3 5| 10 13 15| 18 20 23
1.0 [ 0.8413| 0.8438 0.8461 0.8485| 0.8508 0.8531 0.8554| 0.8577 0.8599 0.8621| 7 2 5| 9 12 14 16 19 21
1.1 {0.8643| 0.8665 0.8686 0.8708| 0.8729 0.8749 0.8770| 0.8790 0.8810 0.8830| 6 2 4| 8 10 12 14 16 18
121 0.8849 | 0.8869 0.8888 0.8907 | 0.8925 0.8944 0.8962| 0.8980 0.8997 09015| 6 2 4| 7 911 13 15 17
1.310.9032| 09049 09066 0.9082| 0.9099 09115 09131| 09147 09162 09177 5 2 3| 6 8 10 11 13 14
1.4 109192| 09207 09222 09236| 0.9251 09265 09279] 09292 09306 09319 4 1 3| 6 7 8 10 11 13
1.509332| 09345 09357 09370| 09382 09394 0.9406| 09418 09429 09441 4 1 2| 5 6 7 8 10 11
1.6 1 0.9452| 0.9463 0.9474 09484 | 0.9495 0.9505 0.9515| 09525 09535 09545 3 1 2| 4 5 6 | 7 8 O
1.7 109554 09564 09573 0.9582| 0.9591 0.9599 0.9608 | 09616 09625 09633| 3 1 2| 4 4 5 | 6 7 8
1.8 09641 | 09649 09656 0.9664| 0.9671 0.9678 0.9686| 0.9693 09699 09706 2 1 1| 3 4 4 | 5 6 6
19 109713| 09719 09726 09732| 09738 09744 09750| 09756 09761 09767 2 1 1| 2 3 4 | 4 5 5
20 109772| 09778 09783 0.9788| 0.9793 0.9798 0.9803 | 0.9808 09812 09817 1 O 1| 2 2 3 |3 4 4
2.1 109821 ] 09826 09830 0.9834| 0.9838 09842 0.9846| 09850 09854 09857 1 O 1| 2 2 2 | 3 3 4
22109861 | 09864 09868 09871| 09875 09878 0.9881| 09884 09887 098%0| 1 O 1| 1 2 2 |2 3 3
2.3 10.9893| 0.9896 0.9898 0.9901| 0.9904 0.9906 0.9909| 0.9911 09913 09916 1 O 1| 1 1 2|2 2 2
24109918 09920 0.9922 0.9925| 0.9927 0.9929 0.9931| 0.9932 09934 09936 1 O O| 1 1 1 1 2 2
251099381 09940 09941 09943 | 0.9945 0.9946 0.9948| 0.9949 09951 099521 0 O O| 1 1 1 I 11
2.6 1 0.9953| 09955 09956 0.9957| 0.9959 0.9960 0.9961 | 09962 09963 09964 0 0 O 0 1 1 I 11
2.710.9965| 09966 0.9967 0.9968| 0.9969 0.9970 0.9971| 0.9972 09973 09974 0 O 0| O O 1 I 11
281099741 09975 09976 0.9977| 0.9977 0.9978 0.9979| 0.9979 09980 09981 0 O O| O O O | O 1 1
2.9 10.9981| 0.9982 0.9982 0.9983| 0.9984 0.9984 0.9985| 0.9985 09986 09986 0 O Of O 0 O | O O O

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2021/2022

Question 1: Multiple Choice (14 marks)

For each item 1 to 14, shade in the bubble ((O)) next to the correct answer for each
of the following items.

1) The asymptote to the graph of y = e* - 2 is:

O x=2 O x=-2

O y=-2 O y=2
2) The solution of e *=¢lneis:

O o O 1

O 2 O e

3) The solutions of the equation x> —3ex + 2¢2 =0 are:
O —e,-2¢ O -¢,2e
O e,-2¢ O e, 2

4) If fix) =7 + Inx, then f'(x) equals:

O O
O

= ><N|_\

1

X
O L

2
5) The coordinates of the stationary point for the curve y = (x + 12 = 2 are:

O (1,2 O 2,1
O (-1,-2 O (-2, -1

6) Ify=x>sin2x,then Z—y equals:
X

O 5x*sin2x + 2x° cos 2x O 5x*sin2x - 2x° cos 2x

O 5x°sin2x + 2x° cos 2x O 5x°sin2x - 2x° cos 2x
7) If fix)= > _ e then " (x) =

) %(X-eﬂQX+e*) CD-%wﬁ-eﬂw*-eﬂ

O 4@ -MNe™+eY O 4@ -e™e*+e™)

Do not write in this space
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Question 1 continued

8) If2y-x?>=8,theny =
O x O -2x
2

O 8-2x C)%

9) The gradient of the normal to the curve 3x2 —y2 = —6 at the point (1, 3) is:
O -3 O -1
O 1 O 3

10) If the stationary point on the curve ax* + xy+b=0is (-1, 2), then the value of a is:

O -2 O -1
O 1 O 2
10
1
H)!?w—
O nl O In2
1
Dﬁ O 2

O %41+%ﬁ+c O %41+ﬁf+c
1 2,8 1 2,8
(@) ﬁ(‘I+x)+c (@) ﬁ(‘I+x)+c
1
13) J4uw+1) 0%+ 20) g
0
O 4 3-1) O 2e3-1)
O 2e3-1 O 4e’-1
elO
14) IfJ %dx=10,thentheva|ueofa=
O 1 O e
O 10 O 10e

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2021/2022

Extended Response Questions (56 marks)

Write all answers in the space provided for items 15 — 28. Show all your work.

15) Solve e™*1=28 (4 marks)

16) For f(x) = > *2_5 , find the inverse functionf‘1(x). (5 marks)

Do not write in this space
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Part 2 continued

17) Given that the graphs of f{x) = 1 + e and f(x) = 1 + e~ cut the y-axis at the point B,
find the coordinates of B. (2 marks)

aoeds siy3 ul 931um J0u oq

18) Differentiate with respect to x:

y = 2xtanx + sinx + 10x - 8 (5 marks)

19) If f(x) = (x3‘x5) find £ (1), (4 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester

Academic Year: 2021/2022

Part 2 continued

20) Find the equation of the normal to the curve y = 3 cosx , at the point ( g ,0)

Do not write in this space

(4 marks)



Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2021/2022

Part 2 continued

where a and b are constants. Find the value of a.

21) |fi|n Vax + b =

dx ax + 2 "'

22) Use the implicit differentiation of y(x + 1) = 3x* + 2 to find y".

Do not write in this space

(4 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2021/2022

Part 2 continued

23) If the volume of a cube is increasing at a rate of 96 cm® s™! when the length of its side
is 2 cm, find the rate of increase in the length side of the cube. (5 marks)

24) Given that xy + ax? - 2y% = 0 and the equation of the tangent to the curve
xy +ax?=2y? =0isy = x - 1 at the point (1, 1). Find the value of a. (2 marks)

Do not write in this space
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Part 2 continued

25) Find f7 e’ dx. (4 marks)

aoeds siy3 ul 931um J0u oq

26) Find the equation of the curve which passes through (0, 81) and for which

% = 42x + 2)(2 + 2x + 3)3. (5 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics First Session — Second Semester Academic Year: 2021/2022

Part 2 continued

27) Find the volume of the solid generated when the shaded area is rotated through
360° about x-axis. (6 marks)

28) Given that /' (x) = 3¢*, f (0) = 2 and f(0) = 3. Find f(x). (2 marks)

[ End of Examination ]

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester Academic Year: 2021/2022

Formulae sheets

* % g(f() = g(F)) x f'(x)

e Ly =n(f@)" X @

o = k(FE)" =kn(Ex)) X f'(x)

. % (ax + b)" = na(ax +b)"?

o (@) = FOE' () + g)f'(x)

i(@) _ 8@f'()-f(x)g ()
dx \g(x) (8(x))2

4 xy = o
* dx (e )_ €
° d (ekx) = kekx
dx
o L) = f1x)el®

o = (ke/@) = kf(x)e/®

i ax+b\ _ ax+b
S (e )= ae

d 1
L4 a(lﬂX)— ;

d 1
(] a(ll’l kX)—;

e Ln(fey =L

)
d _ o f®

o o (KIn(feO) =k L&

e < (In(ax+b)) = —2
dx ax+b

d , . _
a(smx) = COSX

d .
a(cosx) = —sinx

da _ 2
= (tanx ) = sec®x

o i(secx) = secx tan x
dx

= (cot x) = —cosec?x

. %(cosecx) = —cosec x cotx

o L (sinf(x)) = f'(x) cos(f(x))

o < (cosf(0) = —f'(x) sin(f(x))
o 2 (tanf(x)) = f'(x) sec’f(x)

. % (ksin™(f(x))) = kn sin" " (f(x)) x
& (¢ G

d d
5 (kcos™ (F(x))) = kn cos™™ (f(x))x 7= (cos (f(x)))

e Connected rates of change :
da _ da db dw

dx _ db dc dx

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics

First Session — Second Semester Academic Year: 2021/2022

Jx™dx = +c,n%-1

n+1

Jf) £gx)dx = [f(x)dx * [glx)dx

[kf(x)dx = k[ f(x)dx

k
a(n+1)

[k(ax+ b)*dx = (ax + b)"! + ¢

n+-—1
n+1

()" f'@dx = 7 (F00)™ +¢

n+*-1

The Volume (V) of solid generated is given by:
b

V= fnyzdx

a

JeXdx=e* + ¢

e(ax+b)

[ e@x+D) gy = + ¢

a

[kf'(x)e!@dx=ke/® + ¢

f%dlenlxl + c

the volume of cube with length L
volume = L?

Do not write in this space
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Question 1: Multiple Choice (14 marks)

For each item 1 to 14, shade in the bubble ((O)) next to the correct answer for each
of the following items.

1) The asymptote to the graph of y = e*+ 3 is:

QO y=-3 O y=3
O x=3 O x=-3
2) The solution of e* = 2" is:
O o O 1
O 2 O e
3) The solution of the equation X2+ 2ex + 2= 0 is:
O -2 O -e
O e O 2
4) If flx) =3+ ¢ then f'x) =
QO & O 8™
O 8™ O 24"
5) If y=COS2X then dV -
) y 3 en e
() 2xsin(2x) — 3 cos(2x) () —2xsin(2x) — 3 cos(2x)
x* x*
() 2xsin(2x) — 3 cos(2x) () =2xsin(2x) + 3 cos(2x)
xS ¥

6) The gradient of the curve y = 4(6x —~1)? at the point (0, 4) equals:
O -48 O -36
O -8 O -6

Do not write in this space
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Question 1 continued

1— sin®x d%
7) If y=2==12 then the value of o7 + 2y at x =0 equals:
X

1+ sinx

O o
O 2

8) If xy=1 then, y'=
O 1

O

1
X

O 1
O 3

O 1-y

o Y
X

9) The gradient of the normal to the curve yz—xy =0 at the point (1, 1) is:

O -3
O 1

O -1
O 3

10) If the stationary point on the curve x2— axy+c=0is(2, 1), then the value of a is:

O 1
O 3

11) f4e2x+1dx=
C) 82x+'l+c

O 22T+ ¢

12) f(3x2+ 6x)03 + 3x2+ 1) dx =
O B+3%+ 1N"%+¢

O 11—1(x3+ 3%+ 1N+ ¢

O 2
O 4

0

4e2x+1 +c

2x+1

0

O 1163+ 3%+ )"0+ ¢

O 11—2(x3+ 3%+ N2+ ¢

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

Question 1 continued

13) If a curve has the gradient function 16(4x + 2)% and passes through the point (0, 18),
then the equation of the curve is:

O 16@4x +2)* O (@Gx+2)*
O @x+2%*-2 O @x+2%*+2

14) If f'(x) = % , fla) =0, f(b) =1, then the value of g equals:

O 1 O 2
O e O e+1

Do not write in this space
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Extended Response Questions (56 marks)

Write all answers in the space provided for items 15 — 28. Show all your work.

15) Solve (¢*+ 2)(¢*-3)=0 (4 marks)

aoeds siy3 ul 931um J0u oq

16) For flx) = >3+ 2, find the inverse function f_1 (x). (5 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

17) Given that the graphs of f(x) = ¢' and f{x) = ¢™ cut the y-axis at the point 4, find the

coordinates of A.
(2 marks)

18) Differentiate with respect to x: y = x*cotx —sinx + In(3x) - 9 (5 marks)

Do not write in this space
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Part 2 continued

19) If fx) = (®= 1)(V3x + 2), find '(0).

20) Find the equation of the tangent to the curve y = %sin4x , at the point (

Do not write in this space

I
4 I

oo|—

(4 marks)

)

(4 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2021/2022

Part 2 continued

21) If flx) = e(“x”)z,f(O) =e and f'(x) - 4f(x) =0, find the value of a .

22) Use the implicit differentiation of y = x —xy to find y".

Do not write in this space

(4 marks)

(4 marks)
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Part 2 continued

23) The volume of a cube is increasing at rate of 0.3 cm®s™". Find the rate at which the
surface area is increasing when the side length of the cube is 2 cm. (5 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

24) Given that by?+ xy = 3, find the value of b if the equation of the tangent to the curve
by2+ xy=21is y=-x+ 3 atthe point (1, 2). (2 marks)

eSx d k
e3x‘1) x. (4 marks)

25) Find f (

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester

Academic Year: 2021/2022

Part 2 continued

26) Find the area bounded by the curves y =V2 - x,y = Vx and x-axis .

(5 marks)

Do not write in this space

10
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

Part 2 continued

27) Find the volume of the solid formed when the area enclosed by the curves y = 2x?

and y = x3 is rotated through 360° about x-axis. (6 marks)

)

N

) =3 2
y=x
v
:

28) If Joaxegxzdx = ¢%_ 1, where a is a constant, find the value of a. (2 marks)

[ End of Examination ]

Do not write in this space

1"



Diploma, Bilingual Private Schools, Pure Mathematics

Second Session — Second Semester

Academic Year: 2021/2022

Formulae sheets

¢ £ 8(F00) = U)X @)

e L@ =nlf@) " X f®@

o LRFE)" = kn(f)™ x ()

. % (ax + b)" = na(ax + b)"1

o L) = FIE' () + g ()

a (@) _ 8@f ()-f()g'®)
dx \g(x) (8(x))?

4 roxy = ox

° dx(e)—e

A i(ekx)=kekx
dx

.« L W)= fIS

o L (ke/®) = k(0

i ax+b\ _— ax+b
O (e ) = ae

d -
o — (nx)=~

d 1
® a(ll‘l kx)—;

d _'®
e & On(fy) =L

d _ 5, '™
o & (In(fEO) =k T2

a
ax+b

« — (n(ax+b)) =

d , .

a(smx) = Ccosx

d .

- (cosx) = —sinx

d 2

a(tanx) = sec“x

;—x (secx) = secx tan x

d 2

= (cot x) = —cosec“x

% (cosecx ) = —cosec x cotx
d . ’

= (sinf(x)) = f'(x) cos(f(x))
d% (cosf(x)) = —f'(x) sin(f(x))
d ’

= (tan f(x)) = f'(x) sec?f(x)

% (k sin(f(x))) = kn sin® ' (f (x)) X
& (in(FG))

% (k cos™(f(x))) = kn cos™ ' (f (x)) X
4 (cos(F(x)))

Connected rates of change :
da _ da db dw

dx  db dc dx

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

xTL+1

o [x"dx=

fe*dx=¢e* + ¢

+c,n+-1

n+1

e(ax+b)

o [f)tgx)dx= [f(x)dx + [gx)dx

fe(ax+b) dx =

+ c

e [kf(x)dx= k[ f(x)dx [kf'(x)e!@dx=ke/® + ¢

k

o [k(ax+b)"dx = T

(ax + b)"1 + ¢

f%dlenlxl + c
n+-—1
n+1

o JE(F@)" f@dx= 5 (F0)" +e

n+-—1

e The Volume (V) of solid generated is given by:
b

V= fnyzdx

a

The Surface area (S) of a cube

e The Volume(V) of a cube
ume(V) of a cu S =672

V=r3

Do not write in this space

13



Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

14




Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

15




Diploma, Bilingual Private Schools, Pure Mathematics Second Session — Second Semester Academic Year: 2021/2022

16




Sl ougaillg puliall j4p0

The Center for Educational Assessment
and Measurement (CEAM)

F S
Ol e iz
PACE Vg P e
Twrt A )gk)()(}

(dl)) dSLS) dol) uyluolt el o=l pglss Glowial
ARAR [Ye¥s - &> VLY @obﬂ| els..U
JoVI sl

Olele &M DY oy o
N Byl § DY)

Aol Slob ) Boll) o dus
dobo (VY) @d.l.wkll «

Yy Tales cailoxtol 85 Wil (oo ST Gl oz
GBIb dalug i dis Jgsus 929 « Bran pdy Blid (Faady
DY e Lyt azy disll]

& Loy plell pulsl] pobd Slloxtal Byls] baslgdy iVl oy
SlehoVly jolal) clo,=s Julgall ody) dddle dls olgiue
Y10 7 OM 635 &3l390l AL lads (osaill Glshslly

G el ol AL lowzel) il (s Dl puizll ey
.(\35,‘»;3” ‘9i

Jelbay saszze (e sl dlzul (s LoVl pudill psdy

13V gdgaddl 335 () Uil

oo Oloe ddalw d oole

e O 3,0 O

obel O hiw. @B

G

wiss ploy)l o)l plasuly () IS Jlbss oy :dasdlo

sl ely2Y Dlisy pransl dasdl

tdoge Oloudss

sy oo JBVI e 338 siie U Oloaiad) deB ] ssandl
Ol ()

Oblally gelal Lajlials dsgll Cos bs Jool jlas]
(OsSIU &aSUl of pably eland! dalasall) s3lb phd¥l o
22 0e gl S ge Gltiegy ¢ G gouldl g3l
Oloaiil] gaaz e gigs cplell 3ol eVl b iy onslesl
Ol GleBy 5S,b) Jsls G £)us))

JY el 32Ty DA (lsg)l Cldaol duoall s sy
LS A3yl Olells duassdl Couulssdly poatl Ty
iSdly Casally CMledbls du el ddall OIS dalsd] OV
5l Balodl CVs dygudl CSlasdly I, Sibls 3y dcwlyl)
Oloaa¥l BYe & o5 s lgs g O LT Al

Jlsb 5S4 dsls Giad) OlslyaY JlaaYl gomebl s o
Ol il




Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Lyowoual et Y <83;12




aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Question 1: Multiple Choice Items (12 marks)

There are 12 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1) The coordinates of the stationary point of the curve:

y=x?-2x-8is:

O @,-9 O (1,-98)
O (-1,-5) O (-1,-8)
_ dy _
2) lfy=x(x+1),then—==
dx
O x O 2x
O x+1 O 2x+1

3) If fix) =2(x - 2)3 , then the gradient of the tangent at (0, 2) equals:
O s8 O 12
O 20 O 24

4) Ifg(1)=-1,g'(1) =2andf(x) = (g)>, then /(1) =

O -6 O -3
O 3 O 6
5) fx9dx=
10
O x"%+¢ O );—O+c
9
O 9l+c O %+c

6) If f'(x) = 5x* and f(1) = 3, then f(x) =
O x O xX°+2
O sx° O 5x°+2

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Question 1 continued

8)

9)

2 1
C)1§ C)1§

2 1
© 3 O 3

If the shaded area shown in the figure is rotated through 360° about the x-axis, then
the volume (V) (in cubic units) of the generated solid equals:

¥
44

yixzfl

3__
2__

1__

: : : : : > x
= - 3 —l\h _/1' 2 3 4

2+

3+

.
0 0
@) ZJ my? dx @) Jnyz dx
-1 -1
1 1
@) ZJ my? dx @) Jnyz dx
-1 0
From the following Venn diagram, P(4 N B) =
\
A ‘ B
9
1 1
© 10 © 5
1 9
© 4 © 20

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Question 1 continued

10) A fair die has each face numbered 1 to 6. The die is thrown once and the number
face up is recorded. The probability of the die landing with the number 3 face up is:

O O

O O

N|—= o=
WIN w|=

11) IfP(4) =0.4, P(B) =0.3 and P(BN 4) = 0.2, then P(B|4) =

O 03 O 05
O 0.67 O 0.75

12) If 4 and B are two events and P(4) = 0.38 , P(B) = 0.44 and P(AUB) = 0.75, then

P(4 N B) =
O 0.81 O 0.69
O 0.31 O 0.07

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Question 2: Extended Questions (48

marks)

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

13) Given that y = x% + 4x + 5. Find the range of values of x for which y is a decreasing

function.

14) If fix) =1+ 2x)?, find £'(1)

Do not write in this space

(3 marks)

(4 marks)
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Part 2 continued

15) Differentiate y = x? (x — 4) with respect to x.

16) Showthat &' =2X 4 1 if y=v2x2+x
dc« 'y 2y

Do not write in this space

(4 marks)

(4 marks)



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued O
=]
S
17) Find [ (3% + 7)d (3marks) &
o
:
5-
(72]
(2]
O
Q
0N
(0]
d

18) Find the equation of a curve whose gradient, &, is given by (2x + 3) which passes
through the point (1, -2). x (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

19) Find the volume of the solid generated when the shaded area is rotated through 360°
about the x-axis. (4 marks)

8__
6+ _y:6X7X2
5__
4--
3__
2_._
1_

1
-4 3 2 -1af 1 2 3 4 5 7 8

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

20) A cone is formed by rotating the liney = %x about the x-axis. The radius of the base

of the cone is 2 cm. Find the volume of the cone. (4 marks)

21) A and B are two events and P(4) = 0.4, P(B) = 0.7 and P(4 N B) = 0.3.

Find: (4 marks)
a. P4
b. P(4UB)

22) Two coins are flipped and the results are recorded. Find the probability of a head and
a tail. (3 marks)

Do not write in this space

aoeds siy3 ul 931um J0u oq



aoeds siy} ul 9314m jou oQ

Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

23) A bag contains 5 white and 3 black balls. A ball is chosen at random from the bag,
the colour is recorded and the ball is not replaced. A second ball is chosen and the
colour is recorded. (5 marks)

a. Draw a tree diagram showing the possible outcomes.

b. Find the probability that both balls are white.

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session Academic Year: 2020/2021

Part 2 continued

24) The table below represents a sample of 500 persons categorized by their gender

(Male or Female) and whether He/She has a car or not (Yes or No). (5marks)
have a car
Gender Yes No Total
M 150 200 350
F 40 110 150
Total 190 310 500

If a person is chosen randomly, find the probability that he is a male, given that he has
a car.

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Part 2 continued

25) From the Venn diagram show that B and C are independent events.

S

2

[ End of Examination ]

Do not write in this space

1"

(2 marks)



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Formulae sheet for end of vear exam

Differentiation:
1. y=x" ﬂznx("_l) neR
dx
rron e fOR)—F (%)
2. f'(x) = }lll)'f(l)—h
3. y=kx" @ = knx"™" nekR
dx
d ! 1
4. y=f(x)+g(x) L+ g'(x)
dx
d ,
5. y=kf(x) L~ k()

dx

Integration:

(n+1)
+c,n #—1

b Ix”dxan

2) JIf c)+g@o)lde =[f (x) dx +[g(x) dx
3) ka(x)dxzk_[f(x)dx
HA-["ydx

5 V- J:’ my? dx

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - First Session

Academic Year: 2020/2021

Probability:

1) Addition Rule:
P(AUB)=P(A)+P(B)—P(ANB)
2) Conditional Probability:
P(A given B)=P(Al B) =%
3) Multiplication Rule:
P(ANB)=P(AIB)xP(B) or P(BIA)xP(A)
4) Independent Rule:
A and B are independent if:
P(AIB)=P(A) or P(BIA)=P(B) or P(A~B)=P(A)xP(B)
5) Mutually Exclusive Rule:
A and B are Mutually Exclusive if:
P(ANB)=0
P(AUB) =P(A)+ P(B)
P(AANnB')=1-P(AUB)
6) P(B'NA) _1-P(BUA)
P(A" 1— P(A)
7) P(ANB")=P(A) — P(AN B)

End of List of formulae

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Question 1: Multiple Choice Items (14 marks)

There are 12 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1) i) = 3x? —x%, then the x — coordinates of the stationary points are:

O o0,-3 O 2,3
O -2,3 O 0,2

2) Iff(x) = (x=1)(x + 3), then f'(x) =

O 2x+4 O 2x+2
O x+4 O x+2
d2
3) |fy=(2x+1)3,then_32’=
dx
O 32x+ 1) O 62x + 1)2

4) If a curve has equation y = (bx + 1% + 6and a gradient 12 at x = 0, then the value of b
is:

O 1 Q 2
O 3 O 4

5) ftsdt=
O F+c¢ O §+c
O §+c O A+ec

6) Iff'(x) = 6x° and f(0) = 15, then f(x) =
O x*+15 O x°+15
O x° O

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Question 1 continued

7)

8)

9)

10)

11)

12)

2
J X2 dx =
0
O 4 O %
o3 O -4
3
If the shaded area shown in the figure is rotated 7 y=x

through 360° about the x-axis, then the volume (V)

(in cubic units) of the generated solid equals: ! .
1 1

C) gﬂ: C) gﬂ 2 1 1
1 1 1

(@) 3™ (@) i

If 4 and B are two events and P(4) = 0.42, P(B) = 0.48 and P(4 N B) = 0.16, then
P(4UB) =

O 0.22 O 058
O 0.64 O 0.74
If two coins are flipped and the results are recorded, then the probability of a head
and a tail equals:
1 1
O Z O 3
1 3
O N O "
From the following Venn diagram, P(4') = S
S 6 A B
© 18 © 18
6 7
©3 © 5 9
fP() =L, P(B) = > and P(4 N B) = - , then P(4|B) =
. 127 12 127 .
3 3
1 1
© s © 3

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Question 2: Extended Questions (48

marks)

Write your answer for each of the following questions in the space provided.
Be sure to show all your work, including the correct units where applicable.

13) Given that y = x> + éx — 3, find the range of values of x for which y is an increasing

function.

14) If f(x) =x-xl-‘l , find £ (x)

Do not write in this space

(3 marks)

(4 marks)



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Part 2 continued

15) Find the equation of the tangent to the curve y = (3x - 1)? at the point (1, 8),
giving your answer in the formax + by + ¢ =0 (4 marks)

Do not write in this space
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Part 2 continued

2

16) Giventhaty =(5- 2x)% , show that (?)3 = 13824y (4 marks)

x2




Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Part 2 continued

17) Find J.(3x2 —12x)dx (3 marks)

aoeds siy3 ul 931um J0u oq

18) The gradient of a curve is given by % = 3x? + 4x — 2, given that the curve passes

through the point (0, 6), find the equation of the curve. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session

Academic Year: 2020/2021

Part 2 continued

19) Find the volume of the solid generated by rotating the region bounded by

y= x? = 3x, x =0, x = 3 and the x-axis about the x-axis. (4 marks)
y
71 T
6T y:x2—3x
5-.—
4-
3 L
1__
— : — >
-5 4 -3 2 7171__ 1 2 3 4 S 6 7
2+
73--
4_..
5+

20) Prove that: the volume of the solid formed when the region bounded by y = x* - 1,

and the x-axis is rotated through 360° about the x-axis equals

Do not write in this space

ETE

(4 marks)



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Part 2 continued

21) The diagram below shows the outcomes when two fair spinners each have four faces
numbered 1 to 4. The two spinners are thrown together and the sum of the numbers
indicated on each spinners is recorded. (4 marks)

Find the probability of the spinners indicating a sum of:

Spinner2
a. Exactly 4 al s ¢ 7 3

3 | 4 5 6 7

,1 3 4 5 6
2 3 4 5

1

0 —» Spinnerl
1 2 3 4

b. More than 7

22) A fair die has each face numbered 1 to 6. The die is thrown once and the number
landing face up is recorded.

Find the probability of throwing an even number. (3 marks)

Do not write in this space
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Part 2 continued

23) A box contains 7 red and 3 yellow balls. A ball is chosen at random from the box, the
colour is recorded and the ball is replaced. A second ball is chosen and the colour is
recorded. (5 marks)

a. Draw a tree diagram showing the possible outcomes.

b. Find the probability that both balls are yellow.

Do not write in this space



Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session Academic Year: 2020/2021

Part 2 continued

24) The table below represents a sample of 100 students categorized by their gender

(Male or Female) and whether He/She plays (Guitar or Piano). (5 marks)
play
Guitar Piano Total
Gender
M 25 35 60
F 30 10 40
Total 55 45 100

aoeds siy3 ul 931um J0u oq

If a student is chosen randomly, find the probability that she is female, given that she
plays the piano.

Do not write in this space

10
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Diploma, Bilingual Private Schools, Pure Mathematics End of Year Exam - Second Session

Academic Year: 2020/2021

Part 2 continued

25) If A and B are two independent events and P(4|B) = % and P(B) =
Find P(4 U B).

[ End of Examination ]
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Academic Year: 2020/2021

Formulae sheet for end of year

Differentiation:
1. y=x" Q:nx(”_l) neR
dx
' 1 fxe+h)-f(x)
2. f'(x) = }lll‘%T
3. y=kx" @ = knx"" neR
dx
d ’ 1
4. y=f0+gx) Ey=f<x>ig<x>
d ;
5. y=kf(x) )

dx

Integration:

(n+1)

1) Jx"dxz +c,n #—1

n+1

2) [if ®)tg@)lde =[f (x) dx +[g(x) dx

3) [kf (x)dx =k [f (x) dx

4) For area between curve and x — axis use fba y dx

5) Trapezium rule
h
Jy FGOdx = S [Yo +yn + 201 + Y2 + o AYno)]

Do not write in this space
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Probability:

1) Addition Rule:
P(AUB)=P(A)+P(B)-P(ANB)
2) Conditional Probability:

P(A given B) = P(Al B)=—P(?(;)B)
3) Multiplication Rule:
P(ANB)=P(AIB)xP(B) or P(BIA)xP(A)
4) Independent Rule:
A and B are independent if:
P(AIB)=P(A) or P(BIA)=P(B) or FANB)=P(A)xP(B)
5) Mutually Exclusive Rule:
A and B are Mutually Exclusive if:
P(A~B)=0
P(AUuB) =P(A)+ P(B)
P(AnNnB')=1-P(AUB)
6) P(B'nA") _ 1-P(BUA)
P(A) 1- P(A)
7) P(ANB")=P(A) —P(ANB)

End of List of formulae
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